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Objectives: To evaluate the results from arthroscopic surgical treatment of rotator cuff
injuries in patients aged 65 years and over.
Methods: Between 1998 and 2009, 168 patients underwent operations. Five cases were
excluded. The remaining 163 patients were stratiﬁed according to their age group: 65–69
years (49.1%), 70–74 (26.4%) and 75 years and over (24.5%). Their mean age was 71 years
(range: 65–83). There were 63 male patients (38.7%). The mean length of time with pain,
from the onset of symptoms to the surgery, was 23 months (range: 2 days to 240 months).
Sixty-two patients (38%) reported histories of trauma and 26 (16%) reported that their pain
worsened through exertion.
Results: From the UCLA criteria, 80.4% of the results were excellent, 16% good, 1.8% fair and
1.8%  poor. Complications occurred in 11%. The ﬁnal clinical result did not show any correla-
tion  with age progression, injury size or tendons affected. However, there was a signiﬁcant
association (p < 0.001) between the presence of trauma and larger injuries. The length of time
between the onset of symptoms and the surgical procedure had a signiﬁcant relationship
(p  < 0.027) with the postoperative results: the longer this time was, the worse the results
were.
Conclusion: Arthroscopic treatment of rotator cuff injuries in patients aged 65 years and
over presented excellent and good results in 96.4% of the cases, according to the UCLA
assessment, with a low complication rate. Advanced age did not show any inﬂuence on the
postoperative clinical evolution, but the earlier the surgical treatment was instituted, the
better  the results were.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda. All rights reserved. Work developed in the Shoulder and Elbow Group, Department of Orthopedics and Traumatology, Faculdade de Ciências Médicas da
anta  Casa São Paulo, Fernandinho Simonsen Wing (DOT – FCMSCSP).
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Avaliac¸ão  dos  resultados  do  tratamento  cirúrgico  artroscópico  das  lesões
do  manguito  rotador  em  pacientes  com  65  anos  ou  mais
Palavras-chave:
Manguito rotador
Artroscopia
Idoso
r  e  s  u  m  o
Objetivos: Avaliar os resultados do tratamento cirúrgico por via artroscópica nas lesões do
manguito rotador (LMR) de pacientes com 65 anos ou mais.
Métodos: Entre 1998 e 2009 foram operados 168 pacientes. Cinco casos foram excluídos. Os
163  pacientes foram estratiﬁcados de acordo com a faixa etária de 65 a 69 (49,1%), 70 a 74
(26,4%) e acima de 75 (24,5%). A média foi de 71 anos (65 a 83). Eram do sexo masculino 63
pacientes (38,7%). A média de tempo de dor (início dos sintomas) até a cirurgia foi de 23
meses (2d–240 m). Referiram história de trauma 62 pacientes (38%) e 26 (16%) algum esforc¸o
com pioria da dor.
Resultados: Pelos critérios da Universidade da Califórnia em Los Angeles (UCLA) tivemos
80,4% de excelentes resultados, 16% bons, 1,8% regular e 1,8% ruim. Tivemos 11% de
complicac¸ões.  O resultado clínico ﬁnal não mostrou correlac¸ão com a progressão da idade,
o  tamanho da lesão ou os tendões acometidos. Mas existe uma  associac¸ão signiﬁcativa
(p  < 0,001) entre a presenc¸a de trauma e lesões maiores. O tempo entre o início dos sintomas
e  o procedimento cirúrgico mostra uma relac¸ão signiﬁcativa (p < 0,027) com os resultados
pós-operatórios: quanto maior, piores os resultados.
Conclusão: O tratamento artroscópico da LMR em pacientes com 65 anos ou mais apresen-
tou  resultados excelentes e bons em 96,4% quando avaliados pelo UCLA, com baixa taxa
de  complicac¸ões. A idade avanc¸ada não demonstrou inﬂuência na evoluc¸ão clínica pós-
operatória. Entretanto, quanto mais precocemente o tratamento cirúrgico for instituído,
melhores os resultados.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora Ltda. Todos os direitos reservados.Introduction
Rotator cuff injuries are very common in orthopedic practice,
with prevalence between 5% and 33%. They frequently occur
in the elderly population1,2,3,4 and reach 22% among patients
over the age of 65 years.5 Individuals over the age of 50 years
are more  commonly affected by chronic injuries of greater
severity as a result of the degenerative process, while the
young population (<40 years) has injuries that are predomi-
nantly of traumatic etiology.1,6
While some authors have demonstrated good results
regarding improvement of pain, function and quality of life
through conservative methods7,8 or through surgical treat-
ment, including by means of acromioplasty and debridement
alone,9,10 others have argued that surgical repair of rotator
cuff injuries leads to better and longer-lasting results.2,3,4,11
Performing surgical procedures on elderly people may be
a challenge. In 1995, Hattrup and Scottsdale2 suggested
that patients aged 65 years or over present a signiﬁcant
chance of having larger lesions, which potentially adds
difﬁculty to their repair. The bone quality is lower and
this results in osteoporosis of the greater tubercle, sub-
chondral cystic degeneration and irregularity of the cortical
bone, and it may complicate anchor ﬁxation. Furthermore,
elderly people frequently present comorbidities (diabetes mel-
litus, rheumatoid arthritis or renal diseases), which may
diminish the healing response and compromise surgical
management.12The long period between the initial presentation of symp-
toms and the time when arthroscopic surgical repair of the
rotator cuff injury is performed is a negative prognostic fac-
tor for the clinical results.13 In addition, the size of the lesion,
retraction, fatty degeneration and the quality of the tendon
also inﬂuence the healing.14,15
Some authors have believed that these patients’ advanced
age interferes with the healing of rotator cuff lesion suturing,
such that young patients tend to have more  favorable evolu-
tion. Nonetheless, arthroscopic repair on rotator cuff injuries
in elderly people produces signiﬁcant functional improvement
and positive changes to quality of life,16–20 with advantages in
relation to open surgery and mini-open procedures, because
of the small incision, absence of damage to the deltoid mus-
cle, lower pain during the postoperative period and shorter
hospital stay. Moreover, especially, it enables diagnosis and
treatment of associated lesions through viewing the joint with
minimal tissue trauma.21–23 Thus, Charousset et al.15 and
Grondel et al.17 suggested that age alone is unrelated to poor
results from injury repairs.
The present study had the objective of evaluating the
results from arthroscopic surgical treatment of rotator cuff
lesions in patients aged 65 years or over.
Sample  and  methodsA retrospective analysis was conducted on 168 shoulders in
163 patients aged 65 years or over who presented complete
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Table 1 – Frequencies of lesions associated with rotator
cuff injuries.
Associated lesions No. of cases %
LHB 83 50.9
SLAP lesion 4 2.5
Bankart lesion 3 1.8
CTSE 1 0.6
Adhesive capsulitis 2 1.2
Shoulder arthrosis 12 7.4
TOTAL 105 64.4
Source: Medical ﬁles of Irmandade Santa Casa de Misericórdia de
São Paulo.
LHB, tendon of the long head of the biceps brachii muscle of the
arm; CTSE, calcareous tendinitis of the tendon of the supraspinatus
muscle.r e v b r a s o r t o p . 2
earing of the rotator cuff and underwent arthroscopic surgical
reatment performed by the shoulder and elbow group of our
ervice between September 1998 and August 2009.
The inclusion criteria were that the patients should be 65
ears of age or over, with complete tearing of the rotator cuff
hat was arthroscopically sutured in an operation that took
lace at least 1 year earlier. The following were considered
o be exclusion criteria: age of less than 65 years with either
omplete or incomplete tearing; open procedures; open proce-
ures; and postoperative length of follow-up less than 1 year.
Out of the 168 shoulders evaluated, three were excluded
ue to loss from the follow-up and two because of death, for
easons unrelated to the treatment. The remaining 163 were
tratiﬁed according to age, with division into three groups:
5–69 (49.1%); 70–74 (26.4%) and 75 or over (24.5%).
There were 63 male patients (38.7%) and 100 female
atients (61.3%). Their mean age was 70 years and 10 months
range: 65–83). The length of time with pain, from the start
f the symptoms until the surgical treatment ranged from 2
ays to 240 months, with mean of 22 months and 25 days.
he dominant side was affected in 108 cases (66.3%). Only 62
atients (38%) reported having histories of trauma, while 26
16%) said that the start of their pain and its worsening were
elated to exertion of some type. Among the patients evalu-
ted, 45 (27.6%) said that they practiced sports in which they
sed their upper limbs.
All the patients underwent the surgical procedure in the
deckchair” position, under general anesthesia in associa-
ion with anesthetic block of the brachial plexus. We made
n initial arthroscopic inspection of the joint and identiﬁed
he associated lesions. Eighty-three patients (50.9%) presented
esions in the long head of the biceps brachii muscle. Among
hese, the tendon was absent in 17 cases (10.4%) and it was
ound to be adhering to the bicipital groove in two (1.2%). In
he other cases in which we observed dislocation or injury
ffecting more  than 50% of the diameter of the tendon of the
ong head of the biceps, we  performed tenotomy (20 cases;
2.3%). We  performed tenotomy in association with tenode-
is in 44 cases (27%), before repairing the rotator cuff. We also
ound SLAP lesions (superior labrum, anterior and posterior)
n four cases, Bankart lesions in three, calcareous tendinitis
f the tendon of the supraspinatus muscle in one, adhesive
apsulitis in two and shoulder arthrosis in 12 (Table 1). When
he surgeon deemed it necessary, these lesions were treated
uring the same surgical procedure (Table 2).
Following this, we  dealt with the subacromial space and
erformed bursal debridement and mobilization of the ten-
ons. Acromioplasty was performed in 145 cases (89%) and
esection of the distal portion of the clavicle (Mumford), which
as indicated in the cases of pain in the acromioclavicular
oint, was performed in 54 cases (33.1%). We then induced
leeding in the bone bed of the greater tubercle of the humerus
nd sutured the lesion. The number of tendon-to-tendon or
endon-to-bone stitches ranged from 1 to 12 (mean of 5). Sutur-
ng anchors were used in 158 cases, with a range from 1 to 5
mean of 2).The rotator cuff lesions were classiﬁed as small, found in 26
ases (16%); medium, 43 cases (26.4%); large, 25 cases (15.3%);
r extensive, 69 cases (42.3%), in accordance with the classiﬁ-
ation of Hawkins.24 Those that involved at least two tendonswere also considered to be extensive, as deﬁned by Gerber
et al.25
From analysis on the tendons affected, 100% of the cases
presented involvement of the tendon of the supraspinatus
muscle; 43.6% the tendon of the infraspinatus muscle; and
33.1% the tendon of the subscapularis muscle.
After the operation, the patients were immobilized for 6–8
weeks by means of a functional sling. According to the size
of the lesion and the retraction of the tendons, passive exer-
cises such as pendulum exercises were allowed. If the lesion
was extensive, the shoulder was kept immobilized for at least
4 weeks. Passive elevation was started in the fourth week and
active elevation in the sixth week. Muscle strengthening exer-
cises were only allowed starting 4 months after the operation.
The mean length of postoperative follow-up was 50 months
and 18 days, with a range from 12 to 144 months. During this
period, the patients were evaluated by means of the method
of the University of California in Los Angeles (UCLA).26
In the statistical analysis, the SPSS software (Statistical
Package for the Social Sciences), version 17.0, was used to
obtain the results, and 95% intervals were considered to be
statistically signiﬁcant (p < 0.05).
Results
The mean UCLA score among the 163 patients evaluated was
33.6 points (range: 11–35). 80.4% of the cases were considered
to have attained excellent results, 16% were good and 3.6%
were unsatisfactory: three fair and three poor.
The evaluation of the clinical results did not show any
statistically signiﬁcant correlation with age progression, such
that we  found that 97.6% of the results in the age group
between 65 and 69 years were good or excellent; 95.4%
between the ages of 70 and 74 years; and 95% aged 75 years or
over (p = 0.49).
The size of the lesion did not show any statistically signiﬁ-
cant correlation with the postoperative clinical result (p = 0.86),
or with age (p = 0.67). However, when associated with trauma,
it was statistically signiﬁcant. The larger lesions were gener-
ally associated with the presence of trauma (p < 0.001).
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Table 2 – Treatment of lesions associated with rotator cuff injuries found during the surgical procedure.
Associated lesions Debridement Tenotomy Tenodesis Suture Capsulotomy Resection Bone perforations
LHB 2 20 44
SLAP lesion 3 1
Bankart lesion 3
CTSE 1
Adhesive capsulitis 2
Shoulder arthrosis 9 3
TOTAL 14 20 44 4 2 1 3
; CTSSource: Medical ﬁles of the institution.
LHB, tendon of the long head of the biceps brachii muscle of the arm
The tendon of the infraspinatus was affected in 43.6% of
the cases and there was a slight increase in incidence with
age progression (p = 0.31).
The time that elapsed between the start of symptoms and
the surgical procedure showed a statistically signiﬁcant rela-
tionship (p < 0.027) with the postoperative results, given that
the greater the time that elapsed between the symptoms and
the surgery was, the worse the ﬁnal results were.
The incidence of complications was 6.1% (10 cases): one
case of adhesive capsulitis, one of tendinitis of the biceps, two
of limitation of range of motion regarding medial rotation,
two of painful renewed tearing, two of non-painful renewed
tearing with functional impotence, one of arthropathy of the
rotator cuff and one of pain in the acromioclavicular joint.
Discussion
In the light of increasing longevity among the population
and higher levels of physical activity, surgical repair of symp-
tomatic lesions of the rotator cuff that do not present
improvement through conservative treatment has come to
be considered to be a treatment option for patients aged 65
years and over. Many  forms of intervention have been advo-
cated and there is some controversy regarding the type of
surgical approach, i.e. whether to repair the lesion or just
to perform debridement in isolation, among elderly patients.
Some pioneering studies have demonstrated good results
from subacromial decompression and arthroscopic debride-
ment, which lead to temporary pain relief, but have inferior
and less long-lasting results than lesion repair.6,9,10,27 Our ﬁnd-
ings from arthroscopic repair were good or excellent in 96.4%
of the cases (157 shoulders) and were in line with some reports
in the literature, in which repairs to rotator cuff lesions per-
formed arthroscopically have been indicated as consistently
better.3,4,11,20
In 1995, Hattrup and Scottsdale2 found a clear associa-
tion between the size of the lesion and the patient’s age.
The presence of large and extensive lesions was signiﬁcantly
greater among the older patients. Our study demonstrated
this trend, since the incidence of extensive lesions was 37.5%
among patients up to 69 years of age; 44.2% among those aged
70–74 years and 50% among those aged 75 years or over. The
lesions found in elderly patients are generally of degenerative
etiology, rather than of traumatic etiology; the musculatureE, calcareous tendinitis of the tendon of the supraspinatus muscle.
is found to have atrophied and the tendons have become
thinned and present poor quality for suturing (Figs. 1 and 2).
Although we did not ﬁnd any studies in the literature cor-
relating the size of the rotator cuff lesion with traumatic
episodes, trauma was reported by 62 patients (38%) and was
present in 12 cases of large lesions (19.4%) and 37 of exten-
sive lesions (59.7%). Thus, this study presented a statistically
signiﬁcant correlation between histories of trauma and inci-
dence of large and extensive lesions (p < 0.01). There was also
a slight increase in the incidence of such lesions in relation to
age progression (p = 0.11).
In an imaging study conducted by Boileau et al.,14 the
healing rate for arthroscopically repaired lesions of the
supraspinatus among 65 patients aged 29–79 years was 71%.
Age was an inﬂuential factor, given that patients over the age
of 65 years had a healing rate of 43% (p = 0.001). Nonetheless,
despite the tendency toward worse results among patients
over the age of 65 years, which was also described by Hat-
trup and Scottsdale,2 Charousset et al.15 and Lam and Mok,18
our ﬁndings did not show any signiﬁcant correlation between
advancing age groups and the ﬁnal functional clinical result.
Boileau et al.14 reported that the size of the lesion and
delamination of the tendon of the infraspinatus and/or sub-
scapular muscle signiﬁcantly impaired healing subsequent
to arthroscopic suturing (p = 0.02). Charousset et al.15 also
reported that the size of the lesion generally correlated with
the prognosis. However, our study demonstrated that the size
of the lesion was not related to the ﬁnal results, and this ﬁnd-
ing was in line with that of Bittar,28 who reported that 83%
of the results from arthroscopic repair of extensive lesions in
patients of mean age 67 years were satisfactory. It is also in
agreement with the results from Gartsman et al.21 and Stoll-
steimer and Savoie,29 who showed that all sizes of lesions
could be treated arthroscopically, independent of age group.
There were no differences between the results relating to
small, medium-sized or large lesions.
Although Boileau et al.14 did not ﬁnd any correlation
between healing and the duration of preoperative pain, our
study showed that the greater the time that elapsed between
the start of pain and the surgery was, the worse the ﬁnal func-
tional results were, with statistical signiﬁcance (p = 0.027). The
study by Lam and Mok18 also suggested that patients pre-
senting symptoms for times longer than 34 months had a high
likelihood of worse functional results through surgical treat-
ment. Ellman et al.26 and Flurin et al.13 reported that the longer
the time interval between preoperative pain and surgery was,
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Fig. 1 – Intraoperative image of the right shoulder viewed through the posterior portal, showing: (A) lesion of the tendon of
the supraspinatus and infraspinatus, which are greatly degenerated; (B) closure of the lesion using tendon-to-tendon
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he larger the size of the lesion would be and, consequently,
he more  difﬁcult it would be to repair it, with a worse prog-
osis.
The decision regarding which surgical technique to use
open, mini-open or totally arthroscopic) is generally based
n the surgeon’s preference and experience. In an analysis on
he results obtained from arthroscopic repair of rotator cuff
njuries, Checchia et al.23 concluded that this technique is
ore efﬁcient, both in relation to the results obtained (93.7%
ere excellent or good, according to the UCLA scores) and
n relation to prevention of complications (9.2%). In relation
o postoperative complications and treatment failures, our
esults are similar to those in the literature, with an incidence
f 6.1%. In a review of 40 articles on the results from open
epair of rotator cuff injuries conducted in 1997, Mansat et al.30
ound a complication rate of 10.5%. In 1992, Curtis et al.31
eported a complication rate of 4.8% from arthroscopic pro-
edures and 8.8% from the mini-open technique. In contrast,
n 1998, Berjano et al.32 reported rates of 10.6% from arthro-
copic procedures and 5.3% from mini-open procedures. In
001, Grondel et al.17 reported a complication rate of 6%, from
nalysis on extensive lesions repaired using the arthroscopic
nd mini-open techniques. On the other hand, from exami-
ation of 263 patients who underwent arthroscopic repair of
otator cuff lesions in 2007, Brislin et al.33 reported a compli-
ation rate of 10.6% (28 cases). Joint stiffness occurred more
requently (23 cases) and this was unrelated to the extent
f the lesion. In 2010, Verma et al.20 also reported a similar
ig. 2 – Intraoperative image of the right shoulder viewed throug
f the supraspinatus; (B) closure of the lesion using anchors, at tcomplication rate (7.7%) and stated that the complication rate
was no greater among elderly individuals and therefore was
unrelated to age progression.
Among our patients, we  found one case of adhesive cap-
sulitis, which underwent serial block of the suprascapular
nerve, which led to remission of the condition (UCLA 34);
one case of tendinitis of the biceps, which was treated using
non-steroidal anti-inﬂammatory drugs (UCLA 35); two  cases
of limitation of the range of motion in medial rotation, which
were treated by means of physiotherapy (UCLA 13 and 33,
respectively); two cases of painful renewed tearing: the ﬁrst
underwent new surgical repair and evolved with UCLA 33 and
the second was kept under expectant management, because
of the patient’s satisfaction (UCLA 29); two cases of non-
painful renewed tearing with functional impotence, which
were treated using physiotherapy, both with UCLA 33; one case
of arthropathy of the rotator cuff, which underwent reverse
shoulder arthroplasty (UCLA 34); and one case of pain in the
acromioclavicular joint, which underwent corticoid inﬁltra-
tion and evolved with UCLA 35.
The incidence of dehiscence of suturing of rotator cuff
injuries after open repair is around 13–68%.34 Slabaugh et al.35
reported that this rate is probably greater than what is cited
in the literature, because most of these cases are asymp-
tomatic and do not imply any pain or signiﬁcant functional
loss. In 2005, Ozbaydar et al.36 used magnetic resonance imag-
ing to evaluate fatty degeneration and recurrence of tearing
of the rotator cuff subsequent to arthroscopic repair and
h the posterior portal, showing: (A) thinning of the tendon
he border of the joint surface.
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observed renewed tearing in 31.8%, even though 90.9% of
the patients were satisﬁed. The extent of the fatty degener-
ation did not present any difference from before to after the
operation. In 2010, Godinho et al.37 evaluated the functional
and anatomical results from arthroscopic surgical treatment
of complete tearing of the rotator cuff in 100 patients of
mean age 60 years, and investigated the correlation between
ultrasound images and the Constant–Murley index. They
found that there was no statistically valid correspondence
between them. They reported that 67% of the shoulders stud-
ied presented excellent or good results, although 30% of them
presented ultrasound reports showing renewed tearing. In
our service, we  did not routinely perform postoperative mag-
netic resonance imaging examinations. In our study, these
examinations were requested for two symptomatic cases
that showed dehiscence of the suture. Another two cases of
asymptomatic dehiscence were observed in patients who had
undergone the examination through requests from another
service.
In our sample, we  found four cases of dehiscence of the
suture, but only two of these shown any symptoms.
All the rotator cuff lesions in our study were repaired
completely, independently of the size of the lesion, or any
retraction or fatty degeneration. In no case were subacromial
decompression and debridement alone performed. Although
we are aware that dehiscence of the suture probably occurs
often, we  believe that good results can be expected through
this technique.
It is important to emphasize that our study had the largest
sample in the literature relating to arthroscopic repair of rota-
tor cuff lesions among this age group. However, this study
presents limitations due to its retrospective nature, absence of
a control group and short minimum follow-up of 12 months,
although the maximum recovery is achieved by 6–9 months
after the operation and from the twelfth month onwards, there
are almost no further changes.20 Another limitation was the
lack of analysis on the degree of fatty degeneration of mus-
cles, as described by Goutallier et al.,38 given that not all the
magnetic resonance examinations of our patients included T1
sagittal slices for complete analysis as described by Mellado
et al.39 in 2005.
Conclusion
Arthroscopic treatment of rotator cuff lesions in patients over
the age of 65 years presents good or excellent results in 96.4%,
when evaluated using the UCLA functional method, with a low
complication rate.
Given that the objective of surgery is to improve pain and
function, we  believe that our study strongly suggests that
indications for repairing rotator cuff injuries among elderly
people are valid, considering that advanced age does not inﬂu-
ence good postoperative clinical evolution. Likewise, the size
of lesion is unrelated to the postoperative prognosis, even
though large and extensive tearing is associated with the pres-
ence of trauma. We  can also conclude that the earlier that
the surgical treatment is implemented, the better the ﬁnal
functional results will be.
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